The need to cultivate effluent-irrigated rice is paramount and synonymous with treated wastewater reuse, recycling and water resources management. A trial in a peri-urban set-up with a low-cost decentralized wastewater treatment system (DEWATS) was carried out in the 2017 and 2018 cropping seasons to assess the effect of irrigation water reuse management techniques on the yield and water productivity of rice. It was hypothesized that anaerobic baffled reactor (ABR) irrigation water management does not have an effect on the yield of peri-urban grown rice. The impacts of irrigation water management techniques were very significant (P < 0.001) on the number of irrigation events, amount of irrigation and daily water balance. The impact was not significant (P > 0.05) on the tiller numbers per plant; it was however significant (P < 0.05) on the panicle numbers per plant. The effects were not significant (P > 0.05) on the plant height but significant (P < 0.05) on the yield rice for both trials. The effect was also significant (P < 0.05) on water productivity. The result proved that the hypothesis be rejected. It could be concluded that significant potential exists for applying wastewater reuse for non-drinking applications such as irrigation.
INTRODUCTION
Several communities in the Republic of South Africa struggle to get dependable and sufficient quantities of fresh water for various water requirements, hence, interest is increasing in the reuse of wastewater for non-drinking water requirements such as irrigation (Adewumi et al. ) . The push to use less water in agriculture is because of increasing demand generated by the growing population.
It is imperative to improve irrigation efficiency and access alternative sources such as water reuse in order to guarantee sustainable agriculture that will feed the increasing populace (Ram et al. ) . One of the low-cost hygiene technologies which has been effectively used in developing countries is the decentralized wastewater treatment system (DEWATS) that includes an anaerobic baffled reactor (ABR) (Adhanom et al. ) . Irrigating crops with effluent is important for water reuse and recycling nutrients and is better than direct discharge into rivers (Musazura et al. ) . Irrigation with treated sewage effluents constitutes an environmentally sound way of disposing effluents into the environment (de Carvalho et al. ) . When using domestic treated effluents, heavy metals are of less concern for irrigation because they are basically and effectively removed during common treatment processes. The majority of concentrations in raw sewage end up in the sludge settlement partition (Toze ) . There is no significant effect of treated wastewater on some soil properties (Bedbabis et 
Trial design and layout
The pot trials were conducted from September 2017 to days after planting in order to replace dead seedlings. Periodic weeding was done and no additional fertilizer was added. There were no plant diseases identified during the trials, hence, no insecticides were applied. Consideration was given to rice for irrigation with domestic ABR effluent since rice requires a lot of water and nutrients. Rice also needs to be cooked before eating, since that minimizes health hazards for consumers.
Water application
The pot trials were irrigated by the flood method with a 70 mm freeboard to control run-off. There were networks of PVC pipes and ball gates and a water tap at each pot. Pot experiment water balance, saving and productivity
The water balance was calculated according to Busari et al. () . The effect of the tunnel set-up (zero effective rainfall) and pots as medium for planting rice changed the equation to Equation (1):
where ΔWt ¼ changes in soil water storage (mm) over time, t (days), (I)t ¼ applied irrigation water over time (mm), (ET )t ¼ evapotranspiration over time (mm).
According to Yao et al. () water productivity was defined as the yield per unit of total water input (irrigation and precipitation), and was calculated as in Equation (2):
where Y ¼ the actual harvestable yield (kg/ha), TWU ¼ the total seasonal water use (m 3 ).
With reference to the conventional way of irrigating rice (the control treatment in this study), water saving was determined and calculated as in Equations (3) and (4): weights were recorded, and the final weights were also recorded after oven drying at 70 C for 72 h; thereafter the grain yield was adjusted to 16% seed moisture content.
Three samples of 1,000 grains were randomly selected from the harvested grains in each replicate for 1,000-grain weight determination. Data were subjected to analysis of variance (ANOVA) for a randomized complete block design using GenStat 18th edition (2016) and the Duncan multiple range test at 5% was used to determine differences between treatment means.
RESULTS AND DISCUSSION

Characterization of ABR effluent
The ABR effluent does not meet the minimum standards for the disposal of wastewater into the environment and water ABR can reduce about 50% of total solids in the first compartment of DEWATS, called the sedimentation chamber. TSS can affect soil physical properties, clogging and salinity problems and less than 100 mg/l is recommended.
Water application
The impacts of irrigation management techniques were very significant (P < 0.001) on the amount of irrigation, numbers of irrigation events and daily water balance for both 2017 and 2018 seasons, as shown in Table 1 . Further analysis for both seasons showed that the means of each treatment were significantly different from one another in the amount of irrigation water and daily water balance.
However, the difference between the means of AWD and CFI
were not significant in the number of irrigations for both seasons ( Table 1) 
Growth parameters
The treatment effects (Table 2) Means with the same letters within a column in each season do not differ significantly at 5% level of probability; p ¼ probability, *** ¼ significant at 0.001 probability level. Note: Means with the same letters within a column in a season do not differ significantly at 5% level of probability; p ¼ probability, ns ¼ not significant, * ¼ significant at 0.05 probability level, ** ¼ significant at 0.01 probability level. 
Yield components
The effect was significant (P ¼ 0.009 and 0.003) on the number of filled grains per m 2 for both seasons (Table 3 ).
The result showed that the means of CFI and AWD treatments were not different significantly from each other but significantly different from WWF. The effect of the treatments in 
Grain yield and water productivity
The treatment effects (Table 3) 
